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Data analysis

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.

Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.
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Reporting for specific materials, systems and methods

R 4.1.2

Python 3.7.11

Seqtk 1.3

IQ-Tree2 2.1.4-beta COVID-edition

Dendroscope 3

Ape v5.5

HomoplasyFinder v0.0.0.9

ggtree v3.2.1

tidyverse v1.3.1

data.table v1.14.2

seqkit v2.2.0

TreeTime v.8.5

PROVEAN web server

PyMOL v2.4.1

MODELLER v.9.24

HADDOCK v2.4

mCSM-PPI2 server

https://github.com/cednotsed/ditto.git

https://github.com/cednotsed/SARS-CoV-2-hookup

All genomic sequences used in this study are publicly available on registration at GISAID (https://www.gisaid.org/). The accessions for all sequences analysed are
listed in Supplementary Data 2-4, 8-13. All source data required to reproduce the analyses in this paper can be downloaded from Zenodo (https://doi.org/10.5281/
zenodo.6528187). The structure of the wild-type SARS-CoV-2-Spike:human-ACE2 can be downloaded from the PDB under the accession 6M0J (https://
www.rcsb.org/structure/6m0j).

We used all high quality animal-associated genomes hosted on GISAID. We limited our analyses to sample groups where n > 50, which is
sufficiently large for all our statistical analyses used.

We excluded human SARS-CoV-2 isolates that were documented as arising from animal-to-human spillback events. These samples would
confound analysis of host-specific genomic changes.

The samples used in this study are a result of intensive global sequencing efforts. It is quite unlikely that a dataset of this sort can be
reproduced.

Not relevant as we analysed publicly available data. SARS-CoV-2 sequences were randomly sampled according to constraints described in the
methods.

Not relevant as we analysed publicly available data.




